Introduction
The wide spread use of 99mTc radiopharm aceuti cals has stimulated investigations in the field of the coordination chemistry of the long-lived radionu clide technetium-99 [1] , Despite the fact that in re cent years an increasing num ber o f technetium com pounds have been prepared and characterized, in order to obtain more knowledge of the basic chemistry of this element, little is known about complexes of technetium with ligands containing oxime groups [2] ,
The main purpose of the present work was the preparation o f cationic technetium(V) complex species of m oderate lipophilicity and relatively low molecular weight. A monoxime (butane-2,3-dionemonoxime) was the ligand selected for investiga tion. The structure and the electronic feature of this ligand have been studied using S C F -CI-Calculations [3] ,
Experimental
All common laboratory chemicals were of re agent grade. Technetium as N H 4 99T c 0 4 was ob tained as a gift from K FA (Jülich, West G er many). The monoxime ligand was obtained com mercially from Aldrich and used without further purification. Technetium complexation with bu tane-2, 3- 
Results and Discussion
Butane-2,3-dionemonoxime ligand has the fol lowing possible equilibrium geomtries: Table I , it is clear that the carbonyl group has a higher contribution in the LUM O and the oxime moiety has a higher contribution in the HOM O. Therefore, the carbonyl group is sensitive towards receiving an electron to the molecule and the ox ime moiety is easily affected by oxidation process, a withdrawing of an electron from the molecule. From the calculated bond orders of the ligand molecule in the three states, Table III , it has been concluded that the bond order of the carbonyl group decreases by reduction or oxidation, but the bond order between the two carbon atom s at posi tions 2 and 3 increases by reduction or oxidation process. The bond order of N -O increases by oxi dation, but it decreases by reduction, e.g. loss of the hydrogen ion.
Synthesis o f the " T c complex was carried out using N aBH 4 as a reducing agent for " T c 0 4~ in ethanolic solution of the ligand under weak alka line conditions. The technetium complex showed positively electrophilic migration under the condi tions applied suggesting that the complex is posi tively charged. In the solid state, the complex was isolated as brown crystals. Typical IR absorption band assignable to the stretching o f the Tc = 0 was observed in the spectrum of the complex at 970 cm "1 [4] [5] [6] , The ligand can act is a bidentate OO donor (carbonyl oxygen and oxime oxygen atoms) coordinating to the metal ion. The infrared spec trum of the ligand shows a broad band at 1655 cm -1 which is assignable to the vC = 0 stretching vibration. The increase in the frequency values of vC = 0 by 20 cm -1 in the complex IR spectrum than in the free ligand IR spectrum indicates that the coordination takes place through the carbonyl oxygen atom. The weak band at 470 cm " 1 can be assigned to the T c -O stretching. Therefore, the structure of the complex is suggested to be as fol lows in which the technetium atom is six-coordinated.
The electronic absorption spectrum of the com plex exhibits two bands in the visible region at 510 and 440 nm, respectively. However, the ground term of technetium(V) oxocomplex possessing d 2 electronic configuration of the central metal ion is a singlet term and the observed bands may be as signed to the d -> d and CT transitions, respec tively.
High pressure liquid chrom atography (HPLC) using an analytical column showed a single peak in the visible region. A typical chrom atogram is shown Fig. 1 . It should be mentioned that technetium(V) complexes are most conveniently catego rized on the basis of their oxotechnetium cores [7] , The complexes containing the (T c = 0 )3+ core could be five, six or seven coordinated. O ur studies revealed that the technetium atom is six-coordi nated. 
